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We have now to consider
LUMINOUS LINE.
93
.(28)
In the integration with respect to y' every element vanishes in the limit (/3 = 0), unless y' = y. If the range of integration for y' includes the value y, then
Limit
otherwise it vanishes.
The limit of (28) may thus be denoted by X/F, where F is the common part of the ranges of integration for y' and y corresponding to any values of os and x. Hence
os     (x1 - x) dx d;c
y cos        cos         das dx'} ......... (29)
if, as for the present purpose, the aperture is symmetrical with respect to the axis of y.
In the application to the circle we may write
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where F is the smaller of the two quantities 2 ^(R* — x'~}, 2 \/(-R2 — «2), i.e., corresponds to the larger of the two abscissae xr, as. If we take Y=2*,/(R- ~ a?), and limit the integration to those values of x' which are less than x, we should obtain exactly the half of the required result. Thus
it rx
/       ./
_ 4  [R    pa      2,   .
— —     ^ I    \/ ( -Ev   *™~ «?"* J Sill 7T?JO
* /
,   _
CLOG -~~
.
COS   £j S1H
sn
Hence, writing as before £ = 2-7r.Z2£/A/, we get
7T        £    JO
in which we may replace dg/% by c?£/£, in agreement with the result obtained by Struve.
The integral in (30) may be written in another form.    We have /£sin (2£/3) cos2 /3 dfi = — |- cos ft cos (2^sin /8) — |/cos (2f sin /3) sin /3 d(3; brightness of the rings increased, by covering the central parts of the object-glass." f Todhunter's Laplace's Functions, ch. xxxi.                             $ Loc. cit.81.    [Vol. i. Art. 73.]descending series for J0 (2) appears to have been first given by Sir W. Hamilton in a memoir on "Fluctuating Functions," Hoy. Irish Trans. 1840.   Z         2s                 6
